Background: Smoking and excess weight gain during pregnancy have been shown to have serious health consequences for both mothers and their infants. Advice from friends and family on these topics influences pregnant women's behaviors. The purpose of our study was to compare the advice that community members give pregnant women about smoking versus the advice they give about pregnancy weight gain. Methods: A survey was sent via text messaging to adults in a diverse, low-income primary care clinic in 2015.
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Conclusions: Many community members give advice to pregnant women. Their advice reveals varied perspectives on the effects of pregnancy weight gain. Compared to a nearly ubiquitous understanding of the harms of smoking during pregnancy, community members demonstrated less awareness of and willingness to discuss the harms of excessive weight gain. Beyond educating pregnant women, community-level interventions may also be important to ensure that the information pregnant women receive supports healthy behaviors and promotes the long-term health of both moms and babies.
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Background
Health behaviors, such as smoking, physical activity, and dietary habits, have a critical impact on obstetric and neonatal outcomes [1] . Smoking in pregnancy is associated with low birth weight, preterm birth stillbirth and placental abruption, while excess weight gain in pregnancy is associated with hypertensive disorders of pregnancy, gestational diabetes, excessive fetal growth, prolonged labor, birth injury, and cesarean delivery [2] [3] [4] [5] . Furthermore, excess weight gain in pregnancy may be associated with an increased risk of long-term obesity in both mother and child [6] [7] [8] [9] .
Pregnant women receive information about weight gain from several sources, including clinicians, the Internet, and family and friends [10, 11] . There is variability in the consistency with which clinicians discuss appropriate weight gain with their pregnant patients: studies report that between 12 and 85 % of pregnant women were counseled correctly by their healthcare provider regarding how much they should gain during pregnancy [12, 13] . Clinicians may be reluctant to discuss the sensitive topic of weight gain with their overweight or obese patients [12, 14, 15] . Additionally, the Internet is a common source of health information among pregnant women with nearly all women (94 %) using the Internet for pregnancy-related information [16] [17] [18] . However, one recent study concluded that the most frequently visited webpages on gestational weight gain do not provide accurate and complete information compared to the 2009 Institute of Medicine guidelines for gestational weight gain [19, 20] .
Many pregnant women report that the opinions of friends and family influence their weight gain during pregnancy even more than clinicians or the internet [21, 22] . Several models for understanding the effects of interpersonal support demonstrate that information and advice given by family and friends has a unique influence on behavior change because it is within the context of a caring and trusting relationship [23] . Additionally, social supports can facilitate the coping process and mitigate the effects of health stressors, which may explain why women may seek support from friends and family during a pregnancy [24] .
Despite the importance of friend and family advice on women's behavior, few studies have characterized the frequency or content of this advice, and even fewer have directly asked family and friends about their opinions of these behaviors. These studies suggest that the friends and family of low-income, African American pregnant women are likely to encourage "eating for two," without acknowledging the dangers of too much weight gain, or acknowledging the different recommendations for weight gain depending on pre-pregnancy BMI [11, 25] . One study found that pregnant women believe that weight gain during pregnancy is uniformly vital for having a healthy baby [26] .
Health behaviors during pregnancy are influenced by advice from non-medical sources, yet remain poorly characterized in the medical literature [27] [28] [29] [30] [31] . The American public's increasing recognition of the risks of smoking have created social norms that discourage smoking, however similar social norms to discourage excessive gestational weight gain are not well understood [32] [33] [34] . The objective of this study was to determine retrospectively whether community members give advice to pregnant women, what advice they give about smoking versus weight gain during pregnancy, and to assess their comfort in speaking about these topics.
Methods

Sample
The University of Michigan Institutional Review Board reviewed this study and determined that it was exempt from review as all survey data collected was anonymous. A sample of adults was recruited from a waiting room of an academic primary care clinic in a low-income community. All visitors who were 18 years or older and owned cell phones with text messaging capability were eligible and were asked when entering the waiting room if they were interested in participating. Pregnant females were excluded from analyses given the possibility of social desirability bias. Recruitment was conducted from June through August of 2015.
Survey instrument and administration
The investigators developed a survey with 51 unique questions (Appendix 1). The survey was distributed via text messaging. Text messaging is used across nearly all age and income groups, and has been shown to be a cost-effective and preferred form of data collection among low-income populations over traditional techniques such as paper, online, and phone surveys [35, 36] .
A subset of the survey questions will be described in this study. The survey employed branching logic so that an individual respondent was asked between 17 and 30 questions. The first six questions asked respondents to report their unique survey access code, age, race, education level, phone type, and gender. Survey domains included healthy habits during pregnancy, gestational weight gain, use of preventive care services, and insurance coverage.
Multiple choice and free text questions were asked. Free text questions accepted any answer as valid. Multiple choice questions restricted responses that fell outside the parameters of a valid answer (i.e. answering anything other than yes/no/not sure to "Are you pregnant now?"), which prompted the survey to respond with "Sorry, we do not recognize that answer. Please try again." Respondents could skip any question by typing the word "skip."
Recruitment and data collection
The study staff member asked individuals in the waiting room if they were interested in participating in the study. If the participant responded affirmatively, the recruiter gave him/her a flyer (with the token gift: chapstick or frisbee) and explained how to complete the survey. Participants were encouraged to ask the recruiter any questions or for help with technical difficulties. Participants were able to complete the survey at any location, whether in the waiting room, doctor's office, or outside the clinic setting. Survey responses were stored and transmitted by Mosio.com, a secure online texting platform.
Analysis
Descriptive statistics were calculated for demographic information and the responses to each of the following close-ended questions: "Have you ever spoken with a pregnant woman about smoking during pregnancy?" and ""Have you ever spoken with a pregnant woman about weight gain during pregnancy?" McNemar's test was used to compare the proportion of respondents who had spoken about smoking with those who had spoken about weight gain. Respondents who reported that they have never spoken about these topics before were asked, "Would you feel comfortable talking about this topic with a pregnant woman?" McNemar's test was also used to compare the proportion that felt comfortable versus those that did not feel comfortable. Logistic regression was used to characterize the groups of individuals who had only spoken about smoking, only spoken about weight gain and those who reported speaking about both.
Respondents who reported speaking to a pregnant woman about either smoking or pregnancy were then asked one of two open-ended questions: "What did you say to her [pregnant woman] about smoking during pregnancy?" or "What did you say to her [pregnant woman] about weight gain during pregnancy?" respectively. The responses to these open-ended responses were analyzed qualitatively using a grounded theory approach. Two researchers (BV and LN) simultaneously, but independently, identified themes and created preliminary codes. Then through an iterative process to reach consensus, a codebook was created that encompassed both the tone and content of messages. Codes were then applied to responses independently and an iterative process of in-person discussion was used to reach consensus on any discrepancies. The independent strands of qualitative and quantitative data were collected within the same survey and then analyzed independently and combined to create an overall interpretation of the data, consistent with a convergent parallel mixed methods approach. Qualitative data was analyzed using NVivo qualitative data analysis software; QSR International Pty Ltd. Version 10, 2012 [37] .
Results
A flow chart of how respondents answered questions in the branching logic survey is in Fig. 1 .
Invitation fliers were distributed to 1061 adults in the waiting room of the clinic. Of the total sample of nonpregnant females and males over 18 who began the survey (n = 389), 370 people completed the survey and responded to both questions about speaking to a pregnant woman about smoking and weight gain during pregnancy (Table 1) . Of these respondents, 77 % were female, 40 % were non-Hispanic Black and 25 % reported education of high school or less. The average age was 36 years.
Over half of respondents in our community-based sample (189/370; 51 %) have spoken to pregnant women regarding either smoking, weight gain in pregnancy, or both. More respondents had spoken to pregnant women about smoking (40 %, n = 147) than weight gain (20 %, n = 73; p-value < 0.001) ( Table 2 ). Sixty percent (223/370) of participants said they had not spoken to a pregnant woman about smoking during pregnancy. Among those that had not spoken to a woman about smoking during pregnancy, 34 % said they would feel uncomfortable doing so. In contrast, 80 % of people had not spoken to a pregnant woman about weight gain during pregnancy (297/370). Among those who had not spoken to a woman about weight gain during pregnancy, 65 % said they would feel uncomfortable doing so.
Out of the 181 individuals who did not speak to a pregnant woman about either smoking or weight gain, respondents were more uncomfortable talking about weight gain (65 %) compared to smoking (34 %; p-value < 0.001) ( Table 3) .
Logistic regression modeling showed that respondents who were female (OR = 4.77, p-value = 0.037) and of higher education (OR = 6.21, p-value = 0.015) were more likely to speak to pregnant women about both weight gain and smoking (Table 4) . Of the 36 individuals who replied affirmatively to both subjects, the majority were higher educated females (n = 31, 86.1 %). Both non-Hispanic black (OR = 2.94, p-value = 0.017) and "other" race respondents (OR = 4.54, p-value = 0.003) were more likely to discuss only weight gain with pregnant women when compared to non-Hispanic white respondents. Respondents in the "other" race group (including mixed, Hispanic and Asian) were less likely to talk to pregnant women only about smoking when compared to non-Hispanic white respondents (OR = 0.43, p-value = 0.030; Table 4 ).
All participants who responded affirmatively to "Have you ever spoken with a pregnant woman about her smoking during pregnancy?" (n = 148) responded to "What did you say to her about smoking?" Qualitative analysis revealed that the most common responses were those that recommended abstinence ("Don't do it, stop, quit") (n = 59), and identified smoking as harmful for baby (n = 97) or mother (n = 36) ( Table 5 ). The most common tone was educational or informational (n = 83) followed by directive or imperative (n = 53), and occasionally the tone was exaggerated or alarming ("Give your child a chance bc the world is already horrible") (n = 10).
All participants who responded affirmatively to "Have you ever spoken with a pregnant woman about her weight gain during pregnancy?" (n = 74) responded to "What did you say to her about weight gain?" The most common messages were reassurance ("It's ok if you are gaining weight" or "Eat away") (n = 44), warnings against excess weight gain ("Too much was dangerous for her and the baby") (n = 29). Other respondents reported discussions with the pregnant woman about weight gain, how much she had gained, and whether or not she was doing certain health behaviors (n = 29) ( Table 6 ). The most common tone was normalizing (n = 20), followed by educational or informational (n = 18), and very few were blaming or judgmental (n = 5).
Discussion
In the setting of increasing rates of obesity among women in the US, there is a particularly pressing need for novel strategies to prevent obesity among women [38] . Our results suggest that respondents in our community- Fig. 1 Flow chart of respondents completing survey based sample were less comfortable addressing weight gain compared to smoking during pregnancy, a welldocumented risk factor for poor maternal and fetal outcomes [2, 3] . This data from community members is consistent with, and adds to, previous studies that demonstrate significant weight stigma and concern for offending pregnant patients among prenatal care providers [12, 14, 15, 39] .
Respondents also demonstrated less awareness about the harms of excessive weight gain, and had fewer negatively framed messages for their pregnant peers, compared to smoking. Respondents showed greater understanding of the poor health effects of smoking, had more accurate knowledge about the dangers of smoking ("I asked if she knew the dangers of exposing her unborn child to all the toxins of smoking and the chances of her child having low birth weight or development"), and addressed the issue more directly with pregnant women ("Quitting is the safest and healthiest choice for her and her child"). This reveals that individuals are sharing more varied information about weight gain with pregnant women compared to smoking, suggesting poorer understanding and less comfort in speaking about the harms of excess weight gain compared to smoking.
A potential strategy to prevent the significant morbidity attributable to excess gestational weight gain is to address this common pregnancy risk factor as a public health issue rather than just a clinical issue. Our findings have several important implications. For example, our findings support community-level education (not just to pregnant women) about healthy gestational weight gain as a strategy to change the dialogue and advice surrounding this topic, and increase community members' comfort in talking about it with pregnant women. Additionally, focusing interventions on sub-groups of people more likely to talk to pregnant women about weight gain, including females with some college education, NonHispanic Blacks, and other race groups (Asian, Hispanic, mixed) may prevent the perpetuation of myths.
Responses in our study suggest that friends and family may normalize all weight gain, without discussion of what is healthy. By providing community-wide education, through targeted mass media and social media campaigns, it is possible to spread information quickly and effectively about the Institute of Medicine's guidelines for healthy weight gain during pregnancy [20, 40] . Messages that link recommended weight gain to outcomes that are important to patients (i.e. healthy baby, safe delivery) may improve weight management during pregnancy. Additionally, providing resources and education on the specific types of healthy behaviors that promote healthy weight gain is likely important. Interventions that educate pregnant mothers about healthy behaviors during pregnancy have been shown to result in less weight Excludes the n = 41 respondents who skipped these questions gain during pregnancy and higher adherence to Institute of Medicine recommendations for gestational weight gain [41] . Community members could be an important source of accurate knowledge for pregnant women to prevent long-term obesity related to pregnancy weight gain. Participants in our study also demonstrated varied knowledge as to the specific risks of excessive weight gain. Educational campaigns clearly highlighting the risks of excess weight gain for mother and baby could help women understand the importance of this issue. Previously studied anti-smoking messaging that emphasizes negative outcomes for the baby has improved quit rates for pregnant women [42, 43] .
Further research is needed on the efficacy of widespread public health messaging for healthy pregnancy weight gain and risks of excess weight gain, including how the topics should be framed, and what core messages should be chosen in order to inform women's weight gain during pregnancy. Intervening during pregnancy has the potential to improve the health of two generations, and to break the cycle of poor health among high-risk populations of women and children [8, 44] .
Clinicians and caregivers may need to fill the knowledge gap
Clinicians and those that provide support and care for pregnant women should acknowledge that friends and family might give inaccurate information about healthy weight gain during pregnancy. As a trusted source of health information, clinicians, nurses, and public health workers should anticipate a knowledge gap about this topic and strive to discuss healthy weight gain with every pregnant woman at every visit [45, 46] . The frequency of prenatal visits allows for revisiting this topic with opportunities to draw on clinical support resources, such as nurses, nutritional counselors, and social workers, to augment the clinician's efforts. However, these frequent encounters are still less frequent than patients' encounters with their friends and families, highlighting the importance of addressing this issue outside of the clinical setting. Encouraging friends and family to attend prenatal visits may also help with providing a consistent and personalized message about healthy weight gain to pregnant women.
Limitations
Our findings are subject to certain limitations. Because we used a convenience sample of respondents from one clinic, we are unable to know the demographics and number of people who chose not to participate. We also did not ask participants their occupation or parental status, which may have influenced their responses. As a result, our findings may be biased towards those with higher incomes, higher educational levels, recent parents, or those who are more comfortable using cell phones to text. Though our sample may not be representative, it does reflects the views of a large group of individuals in the waiting room of a low-income primary care clinic. Of note, enough data was collected to reach thematic saturation in our qualitative analysis of the open-ended responses [47, 48] . While significant, some of the predictors of interest in the regression models Table 5 Common themes among people who responded to "What did you say to a pregnant woman about smoking during pregnancy" (n = 148) Blaming or judgmental (N = 16) You shouldn't smoke during pregnancy it will give your baby birth defects. You want him to have all his toes don't you? Bad idea. I said "way to go, now your baby can't breathe fresh air. Yum, I hope she loves second hand smoke"
Non committal (N = 11) It's your choice Do you smoke more or less?
Exaggerated or alarming (N = 10) Your child will come out with a birth defect Give your child a chance bc the world is already horrible When you smoke your baby smokes provided here did have limited distributions leading to wide confidence intervals for effects on the outcomes. Larger sample sizes would lead to more precise estimates of effects. Validity of data collected via text messaging may differ from traditional forms of data collection. However, studies have shown text messaging surveys to be as valid as paper surveys, and that respondents are more likely to be honest and provide higher quality data in text message surveys compared to verbal interviews [49, 50] . Finally, our research did not explore the limitations experienced by community members in speaking about weight gain during pregnancy, or the accuracy of the advice they provided. These would be potential next steps for research, and further our understanding of the role of community members in promoting healthy weight gain during pregnancy.
Conclusions
Friends and family are important sources of information in pregnant women's lives. Our study suggests that community members give pregnant women advice during pregnancy, though may be less knowledgeable and comfortable about the harms of excessive weight gain compared to smoking. Though the harms of smoking during pregnancy are clear to community members, the harms of too much weight gain may not be clear. Beyond educating pregnant women, community-level interventions may also be important to ensure that the information pregnant women receive supports healthy behaviors and promotes the longterm health of both mothers and babies.
Appendix 1
Text messaging survey questions NOTE: Questions not analyzed in this paper are not presented below. 
